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Excessive heat threatens survival through protein dysfunction and 148 denaturation. Once membrane p2umps fail, ion gradients dissipate and cells 149 lose the ability to produce energy or generate the signals vital for survival, 150
resulting in loss of cell integrity and activation of cell death pathways. This 151 triggers a systemic inflammatory response that culminates in multi-organ 152 failure [13, 14] . To protect against this, the acute systemic response to a rise 153 in core temperature (due to internal or external processes that alter the 154 balance of heat generation and dissipation) diverts blood flow to the 155 peripheries to increase heat loss to the environment. If ambient temperature 156 exceeds 37 o C, the only way to lose heat is through sweat production. 157
However, this compensation occurs at the cost of intravascular volume 158 depletion and cardiovascular instability if fluid is not replaced. Above a body 159 temperature of 40-41 o C the neurones that coordinate the systemic response 160 are themselves compromised and compensation fails, leading to heat stroke 161 and death [15] . 162
Tolerance to heat stress varies between individuals [16], with the elderly and 163 newborn being particularly vulnerable [17] . Individual tolerance to heat stress 164 can be improved by repeated exposure to sub-lethal temperatures. This is 165 known as heat acclimation, and requires two to six weeks of continuous or 166 intermittent heat exposure to be effective [18] . The process increases 167 exercise capacity of individuals in hotter environments and can double the 168 time to reach a state of physical exhaustion [19] . Acclimated individuals can 169 tolerate higher core temperatures and experience less cardiovascular strain 170 during exercise. Athletes, whose muscles regularly reach temperatures of 171 44C during intense exercise [20] , are capable of tolerating core temperatures 172 8 of 39.5 -40C for short periods [21] , while untrained individuals demonstrate 173 heat exhaustion at 38C [19] .
Despite having higher sweat rates, 174 intravascular volume and cardiovascular stability is preserved through 175 minimisation of salt loss in sweat and urine [22] . 
